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HETEROCYCUC AMINES HAVING 
CENTRAL NERVOUS SYSTEM ACTIVITY 

The present patent application is a national phase of 
International application No, PCr/US94/06648. Interna- 
tional filing date 17 Jun. 1994, which was a continuation in 
part of U.S. patent i^lication Scr. No. 08/097.608. filed 27 
Jul 1993. now ^andoncd. 

BACKGROUND OF THE INVENTION 

The f^esent invention is directed toward tricyclic nitrogen 
containing con^XMinds, heterocyclic amines, having anxi- 
olytic and anti-depressant activity. These new conapounds 
are suitable for tre^g central nervous system disOTdcrs 
including schizopbrcnia, Parkinson's disease, anxiety or as 
compounds for lowering blood pressure or treatiBg 
niigraines. 

A series of dihydropbcnalcncs, tricyclic amine substituted 
coiE^xxmds, and related ccffljpounds having central nervous ; 
system activity were described in PCT Int Pub. No. W087/ 
04153 and in PCT Im, Pub. No. WOS8/04292. A major 
difference between those con^wunds and Ae present inven- 
tion is that the subject compounds have at least one nitrogen 
atom in the tricyclic ring structure which is shared by two of - 
Ae ring structures. Generally, the subject ccHnpounds have 
cxh&ited anxiolytic activity and better cwal bioavailability. 

INFORMAHON DISO-OSURE STATEMENT 

PCT Int Pub. No. WO87/04i53 and PCT Int Pub. No, 3 
WOS8/04292 each describe tricyclic structures having cen- 
tral nervous system activity. 

U.S. Pat No. 4,110339 discloses 4-{di-n-propyl)amino- 
13,4.5-tetrahydroben2(cd)indole compounds useful as pro- 
lactin inhibitors and in the treatment of Paridnsonism Euro- ^ 
pean Patent A|^licaticai 153,083 and German Patent 3346, 
573 disclose naethoxy substituted 4-(di-n-propyl)amino-13, 
4,5-tetrahydroben2{cd)indole compounds. These 
publications disclose nitrogen containing tricyclic ring 
structures but tiie nitrogen is not shared by any of the rings. * 

Evans, D. D„ Pet»s. D. J., J, Chenu Soc^ Peridn Trans. 
1, pp 2S5-88 (1974) disposes nitrogen containing tricyclic 
ling structures whoe the nitrogen is shared by two ring 
structures but additionally includes otho* substituents not ^ 
conmion to the subject coii]^>ounds. 

PCT Int Pub. No. WO 90/15058 discloses compounds 
with the diaracteristic tticyciic nitrogen containing structure 
of &c subject invei^on with the exception erf the ring 
nitrogen '*X" substituents. ^ 

SUMMARY OF THE INVENTION 

In one aspect flie present invention is directed toward 
tricyclic nitrogen containing conqxHinds of Formula I: 

5f 




6C 



and pharmaccutically acceptable salts thereof. Rj and R^ are 65 
independency hydrogen, Cj^ aflsyl ot Rj and Rj arc joined 
to form pyrrolidine, pq>en<tine, motpholine or imidazole. X 
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is OCH3, SOjRj. SOjCFj or CN whax R3 is C^^ likyl or 
an Aryi; aad Y is hydrogen, CL Br, F, CN, CONRiRj, CPy 
OCHj, SOjNR.R^. 
These new compounds have been found to exhibit anxi- 

5 olytic activity in isolation induced aggression and plasma 
cofticosterone models. They are also suitable fw treating 
various central nervous system discvders effected by S-ITT^ 
receptees such as. schizophrenia, Parldoson's disease, 
anxiety, d^ressioa. or as compounds for lowering blood 

10 pressure and treating migraine headaches in patients in need 
of such treatments. 

In yet another aspect, the present invention is a method for 
treating central nervous system (CNS) disorders influenced 
by S-KTi^ recqAors such as anxiety, depression, hyperten- 

1 5 sion and associated h^ blood pressure, Parkinson* s disease 
and schizophrenia in animal or human hosts by administer- 
ing a j^armaceutically effective amount of a cca!^x>und of 
Formula I including j^armaceutically acceptable salts. 
Other uses for these compounds include panic attacJcs, 

20 eating disorden, obsessive-compulsive disturbances seen in 
dementia disorders, hi addition, central 5-HT rector acti- 
vation are believed to be involved in mediating sexual 
behavior and therefore these c<Mi4x>unds would be useful to 
stinmlate sexual activity and to alleviate impotence. 

15 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention describes compounds of Formula L 
above, having central nervous system activity. The com- 

^ pounds are characterized by a tricyclic ting structure having 
a shared nitrogen atom between two rings, an amine sub- 
stituent (NR^Rj) and a substituted ring nitrogen (X) as 
structurally depicted by Fcnnula L The systematic names for 
the ring systems in these conqKmnds may be found by 

^ consulting the Ring Systems Handbook. 1988 edition, pub- 
lished by Chemical Abstracts Service. These names are 
derived by combining the names of benzene or a iDonocydic 
hetcrocycle with the name of a bicycHc hetoocycle to v«^ch 
it is fused. The atoms and bonds common to the fused rings 

^ are then specified to distinguish it &om isomeric systems 
with similar names. 

The particular ccxopounds have been found to be active in 
various central nervous system screens such as hypothermia 

^ and hypoxic stress tests and have been found to be dopamine 
and serotonin such as, 5HT^ recq>tcr tending assay antago- 
nists. 

The fc^owing definitions are i^lied to the structural 
fcxmiila represented by Fonxuila I, above. 

) *^i-C6 aDEyi" naeans methyL ethyL jMx^yl, butyL pentyl 
and hexyl and isooKdc forms thereof. 

**Aryr means aromiUic ring structures containii^ five to 
ten c^bon atosns which can be optionally substituted with 
halogen atoms, C^^ all^l (which can be optionally substi- 

> toted with halogen and hydroxyl groups) and hydroxyl 
groups such as phenyl, a-naphthyl, p-naphthyl, 
m-m^yll^ie&yi, p-triffuoromethy^f^nyl and the like. Aryl 
also iodudes the various betooaryi groups which contain 
the heteroatoms nitrogen, sulfur ix oxygen to form pyridine, 

» thiopfaene, furan, pyrimidine, 2-pyridyl, 3-pyridyl, 
4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyL 5-pyrimidinyl, 
3-pyddazinyL 4-pryidazinyL 3-pyrazinyi, 2-quinoiyl, 

3- qttinolyl, i*isoquinoiyl, 3'isoquinolyl, 4-isoquinolyl, 
2*qainazolinyl, 4-quinazolisyl, 2-quinoxalinyl, 
l-pfa&alazin^ 2-imidazolyU 4-imidazol3d, 3-isoxazolyL, 

4- isoxazolyl, 5-isoxazolyK 3-pyrazolyl* 4-pyrazolyl, 

5- pyrazolyL 2-oxa2C^U 4-oxaz<dyL 5-Qxazolyi, 2-thiazo^l, 
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4-thiazolyl, 5-thiazolyi, 2-indolyL 3-mdoiyL 3-m(Uzolyi 
2-bcnzoxa2olyl, 2-bcnzothiazoiyl, l-bcnzimicUxolyl, 
2-bcnzofuranyi, 3-bcnzofuranyK 2-furanyl, 3-furanyL 

2- tiucnyl. 3-thicayL 2-pyrrolyl, 3-pyirolyL ia.4oxadia2ol- 

3- yL l»2,4-oxadiazol-5-yL L2,4-thiadiazol-3-yL 1^,4- 5 
thiadiazol-5-yl. U,4-triazQl-3-yl. ia,4-triazol-5-yL 1X5,4- 
tctrazoi'S-yl, 5-oxazolyl, 1-pyrrolyl. IpyrazolyL 123- 
triazol-l-yU 1,2,4-triazol-l-yL tctrazolyU l-indolyl, 
l-indazolyL 2-isoiadolyL 1-purinyl, 3-isothiazolyL 

4- isothia2olyl and 5-isothiazolyL io 
"Phannaccutically acc€i>tablc salts" arc hydrociiloridc 

hydrobromide, hydroiodide. sulfate, phos{^ate, acetate, 
propionate, lactate, maleate. maUte, succinate, tartrate, 
cyclohexanesulfamatcs, methane sulfonates, 
ethanesulfonates, benzenesulfonates. toluenesulfonates and ^ 
other {^laimaceutically acceptable counts ions for anuBes. 
Additionaliy, the compounds of ^s inventi<» may be 
administered in a suitalHe hydrated fonn. 

The c<Hi^>oundsofthc invention include bodiraccmic and 
optically pure products whidi can be sq>arated by conven- 
tional methods into the R- and S-isomers. Resolution can be 
accon^lished using resolving agents such as optically active 
dibcnzoyltartaric acid, camphorsuifonic acid, bis-o- 
toluoyltanaric acid, tartaric acid, and diacetyl tartaric ackt ^ 

A second procedure useful in resolving {ximary and 
secondary amine compounds of Fcnmula I involves their 
conversion to diastercomeric amides using an optically 
active acid. The diastereomeric amides are separated and the 
amide bond is dcaved to affwd the optical^ pure Fonmila 
I con^xMmds. This procedure is illustrated in PCT Intcni*- 
tional Publication No. WO 90/15058 (Examples 49 and 50) 
for the preparation of the optical isomers using 
t-butoxycarbonyl-L-phenylalanine as the res<dviiig agent 
Fqc the resolution, the racemic coni^xMind is coupled to ^ 
t-butoxycaib€myl-L-phenylalaninc and the diastereomeric 
amide products are sq>arated by chromatography into 
(+) and (-) fonns. The (-) isomer is reacted with triflucn- 
cetic add to give (-) N-(5,6-dihydro-2-oxo-4H-imidazo(4. 
5,l-ij)quinolin-5-yl)-L-f^nyialamneamide. Edman degra- ^ 
dation of this compound, by reaction with phenyl 
isothiocyanate followed by trifiuOTacetic acid, removes the 
f^enylalanine residue and affords the (-) form <rf the com- 
pound. Fiffthcr reaction of this product witti propionalde- 
hyde and sodium cyan<rfxrc^ydride gives the (-) fixm of the ^ 
active isomer. 

General procedures f ot preparing compounds <rf Formula 
I are shown in Sdiemcs 1 and Z below, and as cross- 
referenced and described in the Examines. Me&ods for 
preparing various iatcnncdiates for the subject compounds 50 
are described in PCT International Publication No. WO 
90/15058 herein incoporated by refocnce. 

The dosage regimen for treating patients with the ccmr 
pounds of tills invention is selected in accordance with a 
variety of factors indudtj)^ the type, age. weight s<^ and 55 
medical condition of the patient, tiie severity of the 
psydiosis, the route of administrati(» and die particular 
coix^Kund employed. An ordinarily skilled physician or 
psychiatrist win readily determine and prescribe the effec- 
tive amount of compound to prevent or arrest the progress d «o 
the condition. In so proceeding, the {Aysidan or psyduatrttf 
could en^loy relativity low dosj^es at first, subsequently 
increasing the dose until a maximimi response is obtained. 

Mtial dosages of tiie oon^KNinds of the invention are 
ordinarily in the area at least 10 mg 19 to about 1200 mg 
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per (Uy orally, which mity be givea in a single dose or in 
mult^le doses. When o(h« fonm of administration are 
employed equivalent doses are administered. When dosages 
beyond 600 mg are enjoyed care should be talocn with 
each subsequent dose to monitor possible toxic effects. 

The compounds of dus invention are administered in oral 
unit dosage forms such as tablets, capsules, piRs, powders, 
<x granules. They nuy also be introduced parenterally, (e.g.. 
subcutancously, intravenously, or intramuscularly), using 
forms known to the pharmaceutical art They also may be 
administered rectally or vaginally in such f<^ms as supposi- 
todes or bougies. In generaL the preferred route of admin- 
istration is oraL 

The compounds of this invention can also be administered 
as phannaceuticaliy or ther£^>eutically acceptaUe salt such 
as hydrochlOTidc, hydrobromidc, hydroiodidc, sulfate, 
pho^hate. acetate, propionate, lactate, maieate. malate. 
succinate, tartrate, cyclohexanesulfamates. 
metiianesulfonates. ethanesolfonates. benzenesulfonates. 
tc^nesulfonates and die like. Additionally, the compounds 
of this invention may be administered in a suitable hydrated 
form. 

CoQ^>ounds of the subject invention were evaluated in an 
isoti^n-induced aggression assay to measure their ability 
to control or arrest aggressive behavior as measured against 
a saline **Contror. Male CF-1 mice (Charles River Labs) 
were housed singly in wire cage drawers for several weeks 

isQ^on and aggression training. After this, the isolated 
mousc(wei0ung 30-50 g)inkiated an "attack" whenever an 
intruder mouse was placed into his cage. Intruders were 
male CT-l C!haries River mice, about the same size as 
isc^Med mice and housed in groups of 12 per cage. For drug 
testing, die isolated mice were dosed cnally (p.o.) with drug 
or 025% methykelluiose vehicle. Thirty minutes later, an 
intruder mouse was introduced aitd die ktfsncy to attack was 
recorded Treatnaent groups (ii=6), indnding a positive 
COTtroi were tested by an observer blinded to the treatments, 
and there was an additional non-blinded vdiicle group. The 
rcsu&s were as foUows: 



CoCD^lGUld 


Seconds 


CoQtlOl 


66 




600 


Cooficoi 


152 




565 


Coottol 


66 




600 



*FoaiBd« X wbete Rj is tcytkogoi, is wttbyU Y is fa^dtogen tnd X is 
—OCRi (R-<OBQtiofQerX 



'Focnaaa I wfaexe R| is med^l, R3 is metisy U Y 

Couapomds of Exanqik 4 (Formula I where R^ and R^ are 
prop^ Yis hydrogen and X is — OCH^) were evaluated in 
an receptor binding assay (SHT Ligand) for calculatioa of 
IC30 v^fies and Ki (nM) values. Rector tsnding assays are 
weQ known tests for evaluating compounds for activity as 
described in Xloning and Pharmacologicai Characteriza- 
tion of a Novel Human 5-hydroxy-l-tiyptamincLD Receptor 
Stob-TVpc", Mol. Pharm., 42 439-44 (1992), herein incor- 
porated by refcr^icc. The results were as foflows: 
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Compounds Ex. 4 


Receptor 


Ligaod 


Ki(iiM) 


Rjkcemate 


5-HTlDA-aooc 


5HT 


15J0 




5-HTlDB-Clooe 


5HT 


7.17 


R-£ttantkxner 


5-KriDA-Ctooe 


5HT 


38jOO 




5-inrU)B-Ck)oe 


5HT 


5SX)0 




5-HTlA<nooc 


DPAT 


97 


S-Eoantiamer 


5-HTIA-Clooe 


DPAT 


904 



The above data shows that the racemate compotmd is 
selective for the SKT^os recqjtof and that the activity 
resides in the R-enaatiomer coQ4>oand. 

EXAMPLE 1 

(R>-5-Melhylainino-l-incthoxy-5,6-dihydro4H- 
imida2o[43,l-ij]qtiiiiolia-2(lH><H»c (Sa) 

Preparation of Methyl (R)-N-(l,23,4-tctrahydro-l- 
mcthoxy-2-oxo-3-quiiiolinyl)carbamate (2a): 

A solution of methyl chlorofcvtnate (42.8 g, 0.453 ni<^> in 
chiOToform (50 ml) was added to a mixture of (R)-123,4- 
tetrahydro-l-mcthoxy-2-oxo-3-quinolinaminc 1 (M. 
Kawase. T. Kitaniura, Y. Kikugawa, J. Org. Chem., 54, 1989 
3394-3403X0.15 mol) and sodium bicarbonate (50.4 g, ^ 
0.600 mol) in <*lor<rfoon (250 ml) and water (100 ml) over 
a p«iod of 10 minutes at 0® C. The mixture was stiired 
overnight at room ten4>erature, diluted wilh pentane, and the 
layers were sq>arated. The aqueous layer was extracted with 
dicthylcthcr, and the combined <^anic extracts were 3 
washed with teine and dried (MgSO*). The sc4vent was 
removed under vacuum to leave an andxx oiL Purification 
by flash chromatogn^y (230-400 mesh silica gd, 35-40% 
^yl acetate in hexane) gave &e tide compound as a Mg^ 
yeOow oil (37.0 g, 99%). 3 

NMR (CDQa, TMS) 5Z865 (tpl4.7 Hz,lH), 3.437 
(dd,>=6.0 & 153 Hz, IH), 3,723 (s3H J^OCHj), 3.932 (s3H. 
CCOCHj), 4.426 (dU=5.& & 14:2 Hz.lHJN— OI), 5,856 
0>r. s,lH,NH), 7.098 (t of d^l.2 & 7.4 Hz.lH), 7.228 
(nL2H), 7331 (tp7.7 Hz, IH). 4. 

(a]^,— 47* (25** C. CHa3, c=0.9977). 
Preparation of (R)-3-Methylamino- 1 ,2,3,4- 
tetrahydroquinoline (3a): 

A solution of (R>-N-(i*23,4-tetrahydro-l-mcfeoxy-2- 
oxo-3-quinolinyl)caibamate (2a, 36,25 g, 0.145 mol) in 4: 
tetrahydrofuran (400 ml) was cooled in ice, and borane 
dimeth^sulfidc complex ( lOM, 73 ml 0.73 naol) was added. 
The ice bad) was removed, and mixture slowly came to a 
vig(^ou$ refiux which required cooling with an ice badL 
When the reaction subsided, it was heated at reflux on &e S( 
steam bath ovcmighL The mixture was cooled in ice, and 
water (80 ml) and then 10% aqueous hydrodilodc acid (70 
mi) were added dropwise . The mixture (addic by pH p^wr) 
was stirred at reflux on die steamhadi f<x 125 far. TIm 
mixture was cookd in ice and basified slowly with soiid St 
sodium hydioxide. The mixture was diluted widi water ud 
pentane, and the layers were separated. The aqueous was 
extracted with diediylether, and the combined ofgamc 
extracts were dried (MgSOJ. The solvent was removed 
under vacuum to leave an oil (23.96 g, 100%), Asan^e (13 tio 
g) was purified via gravity chromatography (70-230 mesh 
silica gel; 6% medianol, 0.6% ammonium hydroxide, 
chldofocm) to give the title compound as a yellow <^ 
(0.84 g), 

NMR (CDQa, TMS) 51329 (ht;s,lHjncdiylamiBeNH), «5 
2.503 (s3HJ^— CH3), 2.62-2.71 (m,lH), 2.93-3.14 
(m3H), 3394 (d of tj=2,2 & 10,9 Hz, IH), 3.814 (be 
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s.lH^TH), 6.483 (<M«7.7 HzJH), 6.624 (d of g«LO A 7.4 

Hz, IH). 6.95-6.98 (m^H). 
The compound (0.83 5.12 mmol) was dissolved in 

methanol and combined with a solution of trimethylsilyi 
5 chloride (0.54 g. 5,0 mmoi) in methanol, and the solvent was 

removed under vacuum. The residue was crystallized from 

methand/dietiiylether to give the hydrochloride salt of the 

title con^Kwrnd (3a) as light yellow-green crystals (0.56 g, 

m.p. 193^-195^ C)^ 
10 [al^26* (25° C. CH3OH, 0=1.0232). 

Prq>aratioa of (R)-N'Methyl-N-l3-((l-trifIuamcmylacctyl) 

-U3,4-tctrahydroquinolinyl)]trifluoromethylacetamidc 

(4a) 

A solution of (R)-3-Mcthylamino- 1 .2,3,4- 

15 tctrahydroquin<dinc (3a, 2132 g, O.Bl mol) in tctrahydro- 
furan (200 mi) was cooled in ice, and trifluoracetic anhy- 
dride (69.2 g^ 0329 moi) was added dropwise. The mixture 
was stilted at 0^ C for 1 hr and at room teni$>erature for 2 
hr. The mixture was again cooled in ice and water (150 ml) 

20 was added. Solid sodium bicarboaate was added porti<»wise 
until the evc^ution of gas ceased. The mixture was extracted 
three times with diethylether, and the combined organic 
extracts were washed with saturated sodium bicarbonate and 
brine. The solution was dried (MgSOJ, and the solvent was 

i3 removed under vacuum to leave a yellow oil (42.2 g). 
Purificatioo by flash chiooiatogr^y (23CM00 mesh silica 
gel; 15% «hyi acetate in bexane) gave the title cOTipound as 
a yellow oil (31.12 g, 61% yield). 
[alxrH-59* (25* C, CHQa. c=0.5495). 

o MR (Cr>a3, TMS) 52,75-3.40 (m,5H), 3.65-3.95 
(muiH)3.95-430 (m.lH), 4.572 (quintetj=7,6 Hz,03H), 
4.921 (m,0,7H), 7.15-7.45 (m3.7H), 7.697 (m.03H), 
Preparatioa of (R)-3-Methylamino- l-trifluormethjdacetyl- 1, 
23,4-tetrahydro^2inoline (5a): 

5 A solution of (R)-N-Methyl-N.[3-((1- 
trifluormethylacetyl)-i,23,4-tetrahydroquinolinyl)] 
tdflu(»x>methylac^amide (4a, 29.78 g, 84.1 mmd) in tet- 
rafaydrofuran (140 ml) was cooled in ice and a solution of 
potassium hydroxide (45.6% soluticm, 7.5 mL 893 mmd) in 

0 water (40 ml) was added. The mixture was stirred a 0*C. for 
30 nunutes and at room ten^>aature for 1 hour. The mixture 
was extracted twice with diediylether. The axribined OTganic 
extracts were washed with brine and dried (MgSOJ. The 
solvent was renaoved under vacuum to leave a yellow oil 

5 (21.7 g, 100%). A sanqslc (1.05 g) was purified via flash 
duomatogra^y (230-400 mesh silica gel, 15% ethyl 
acetate in bexane) gave a yellow <h1 (0,90 g). Crystallization 
from ethyl acetatc/bexane gave the title ccu^kmuuI as a 
colodess soUd (0.45 g, mjp, 68**-69*' C). 

> NMR (CDQa, TMS) 82,871-3.182 (mJHJ*- <3l3 Sc 
At— CH2), 333-3.449 (nOHJ^— CHj), 3.890 (br, s,lH, 
NH), 435-^.48 (m,0.4aN— CH), 4.800-4.888 (m,0.6H, 
K— CH), 6.553 (tj=7,6 Hz,lH), 6.660-6.735 (nulH), 
6,996-7.068 (m,2H). 

1 (a]ir=-29*' (25» C, CHQa, c=0.9917). 
Preparation of (R)-N-Methyl-N-[3-(l-(N- 
m^oxyaminocarboByl)-l,23.4-tctrahydroquinolinyl)] 
triflooranethylac^amide (6ft): 

A solutioa of phosgene (1.93M in tohiese, 15.6 mL 30.1 
■ nuDoi) in dry teCrafaydrofuran (75 ml) was ootAsd in ice and 
a sc^OD of (R)-3-M^^amino-l-tnflu<xome^ylacetyl-l, 
23,4-tarahydroqaiBoliiie (5a, 7.75 g, 30.0 mmoi) and tri- 
^ylamine (4.20 mL 30.1 mmoi) in <fcy tetrabydiofuran (75 
ml) was added dropwise. The mixture was stined in an ice 
bad! for 50 miaotes, and methoxylamine faydrodiioride 
(5.01 g, 60.0 mmoi) and tciethyiamine (8.40 mL 60 mmoi) 
were added. The mixture was stirred at room temperature for 



24 hours, diluted with diohylether, and washed witib water. 
10% hydrodiloric acid, saturated sodium bicarbonate 
solutioii. and brine. The solution was dried (MgS04), and 
the solvent was removed under vacuum to leave a ofl (8.85 
g). Purification by flash chromatography (230-400 mesh 
silica gel, 50% ethyl acetate in hcxane) gave the title 
conttxxind as a colorless oil (7.42 g, 75% yield). 

NMR (CDQ,. TMS) 62.817-3.097 (mJHJ^-CH, & 
Ar— CH2). 3.66-4.035 (m.5H.N— CH, & O-CH3). 
4.38-4.863 (m.lHJ^— CH), 7.i48-7.366 (m,4H). 7.813 & 
7.829 (two saH.NH). 

ta]^5*' (25* C. CHQj. c=1.137). 
Preparation of (R)-5-N.(N- 

Mcthyltrifluoromethylacetamido)- l-metfaoxy-5 .6-dihydro- 
4H-imida2o{4,5,l-ij]quinolin-2(lH><»ne (7a): 

A solution of (R)-N-Methyl.N.t3-{l-(N- 
methoxy aminocarbon yl)- 1 ,23 .4-tetrahy droauinolinyl)) 
trifluoromcthylacetamidc 6a, 6,61 g. 20.0 mnaol) in cfaloro- 
form (100 ml) was degassed with argon and bis 
(trifiuOToacctoxy)iodobcn2ene (1032 24 nmioi) was 
added portioawise. The solution was stirred at reflux for 7 
minutes. Hie reaction mixture was cooled, diluted with 
pentane, and washed twice wMi saturated sodium bicarbon- 
ate s<^ution and once witii bdne. The solution was dried 
(MgS04), and the solvent was removed under vacuum to 
leave a red-brown <m1 (11.5 g). Purification by flash diro- 
matc^^y (230-400 mesh silica gd; 35-40% ethyl acetate 
in hcxane) gave an amber solid (4.74 g. 72% yidd). Crys- 
tallizadoQ from ethyl acetate/hexane gave flie tide com- 
pound as oflf-wiiitc crystals (4.55 g, m.p. 1483*^-150,5*' C). 

NMR (COaj, TMS) 62.995-3.299 (mJiLN— CHj & 
At— 3.724-3.839 (m,lH), 4.089 & 4.099 (two s3H, 
O— CH3), 5.059-4.227 (m,lH), 4.520 (heptet,p=5.4 
HZ.03H), 4.931 (hepteg=:5.1 Hz,0.7H),6.900-7.121 
(m3H), 

[alirH-38** (25*' C„ CHO^. 0=1,0215). 
Prqjaration of (R)-5-Mctiiylamino-l-mctfaoxy-5,6-dihydro- 
4H-imidazo-(43 J-ij]quinolin-2(lH>-one (8a): 

Potassium carbonate (2.05 g, 14.8 mmol) was added to a 
solution of(R>-5-N-(N-methyltrifiuoromethylacetamido)-l- 
methoxy-5.6-dihydro-4H-imida2ol4,5,l-ij]quinolin-2(lH> 
c«ie (7a, 3.75 g, 11.4 mmol) in medumol (75 ml). The 
mixture was stirred at reflux for 7 hours. The solvent was 
removed under vacuum* and the residue was partitioiied 
between diethylrthcr and waterdg 75 ml). The aqueous 
solution was saturated with bdne and extracted twice sekxc 
with diethylethcr. The combined organic extracts were dried 
(MgSOJ, and &e solvent was removed undCT vacuum to 
leave an oiL Aft^ standing for three days, &e aqueous 
developed a predjatate which was extracted twice with 75% 
tetrahydrofinan in diethyletha. The combined organic 
extracts were dried (M^O^), and the solvent was removed 
under vacuum to leave a brown semisolid. The comfaiaed 
samples wexc purified via flash chromatogr^y (23(M00 
mesh silica gei 70-80% tetrahydrofiiran in e^yi acetate to 
give the title conqxxind as an amber <h1 (2.7 g, 100%). 

NMR (OKlj, TMS) S2.545 (s3ILN— CH3), X781 (dd, 
N7.4 & 16,1 Hz,lHX 3.071 (dd^.O & 16.0 Hz^lH), 3 J33 
(heptctj-3,8 Hz,lH), 3.645 (ddj=7.0 & 12.4 H2,1H),4.045 
(m,iH). 4.088 (s3HJ^OCH3), 6,893 (d^7.4 H2,1H), 6.964 
(dj=7.1 Hz,lH), 7.039 (tj=7.7 H2,1H). 

A san^e (0,70 g) was disserved in tctr^ydtofiiran, 
diluted with diethyl ether, and excess ethereal hydroddoric 
add was added. The prcc^jitatc was fitoed, wa^ed with 
diechylether, and crystallized from metband/diethyl^Kr to 
^ve the hydrodilodde salt of the title conqxxmd (8a) as tan 
crystals (0.68 g, m,p, 196°-197^ C). « 

[a]^26** (25^ C CH3OH, c=1.0139). 

EXAMF1B2 

(R>-5-I>in>rth^aniino-l-naediOQcy-5,6-dihydro-4H- 

imidazo[4,5 J-ij}quinoliii-2(lH)-one (9a) 45 

FoUowing tiie procedure oi Exan^e L a soiuti<Hi cf 
(R)-5-Methylamino-l-methoxy-5,6-dihydn>-4H-imida2o[4. 
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5.1-ij]<imiioliii-2(lH)-oiic (8a, 1.88 8.06 mmol) in rocthi- 
nol (40 ml) was stirred at room temperature, and 37% 
aqueous formaldehyde (2.40 ml, 32 mmol) and acetic acid 
(0.98 g* 16*2 mmol) were added. The mixture was cooled in 

3 ice, and sodium cyanobwcAydridc (1.15 g, 17.0 mmol) was 
added portionwisc over a 5 minute period. The mixture was 
stirred at 0* C. for 5 minutes and at room ten^>erature for 6 
hours. Ttic solvent was removed under vacutmiu and the 
residue was diluted with 10% sodium carbonate solution and 

10 extracted twice with dicfeylcthct The confined organic 
extracts were washed with brine and dried (MgS04). The 
solvent was removed under vacuum to leave an amber oil 
(2.06 g). Purification by flash dir<xnatogra{^y (230-400 
mesh silica geL 65% tetrahydrofuran in ethyl acet^) gave 

15 the rife conqxnmd as an amber oil (1.77 g. 89% yield). 
NMR (CDCI3, TMS) 52.436 (s,6H,N— CH3), 
2.853-3.068 (m3H), 3.525-3.596 (m,lH), 4.081 (s3H,0— 
CHaX 4.188^^3 (m^lH), 6.890 (dj=7,4 Hz,lH), 6.954 
(d^7.1 Hz, IH), 7.033 (tj=7.6 Hz,lH), 

^ The con^xHind was diss<^ed in diethyiethcr and excess 
ethereal hydrochloric add was added. The {»ecipitatc was 
filtered, washed with ether and crystallized fr<»n nktthanol/ 
di^ylcAcr to give the hydroddoride salt of fee title com- 
pound (9a) as yellow crystals (1.76 g. 195* C). 

'■^ la]^i9* (25* C, CH3OH, c=1.0234). 

EXAMHX3 

(R)-5-Prop)iamino-l-mrthaxy-5,6-dihydro4^H- 
o iniidazo(4,5,l-ij}quinolin-2(lH)-onc (8b) 

(R)-N-(U2,3,4-Tctrahydro-l-mcthoxy-2-oxo-3- 
quiDoilnyl)propanamide (2b): 
The amine (1, 33.51 g, 0*135 mol) was dissolved in 

5 propionic anhydride (78.2 g, 0.60 md) while controlling the 
temperature with an ice bath. The mixture was stirred at 
room ten^>eratare for 5 hours, and water (100 ml) was 
added, saturated NaHCX>3 (200 ml) was slowly added, and 
dien 10% NajCZOa was slowly added to neutralize the 

Q mixture to pH 7.5. The mixture was extracted with 
diethylether, saturated wilh sodium ddoride, and extracted 
again with diethyl^er and a mixture of diethyiethcr and 
dii<Hofcn!L The combined extracts were washed with 5% 
NajCXDj and brine. The sobitioQ was dried (MgSO*), and the 

5 solvent was removed under vacuum to leave an amber chL 
Purifiadon by flash chromatogra^y (230-400 mesh silica 
geL 60% elhyi acetate in bexane) gave an oil Asaiiq}le was 
crystallized from ethyl acetate^exaae to give the title com- 
pound (2b) as coloriess crystals (m-p. 98*-99*' C). 

) [alfl^lOO* (25* C, CHQa, c=0.9698). 

NMR (CDQa, TMS) S1.206 (U=:7.6 HzJH.CO— C— 
CH^). 2343 (qj.=7.6 HzJtaCOCHa), 2.768 (U'=14.7 
H2,1H), 3J27 (ddj=6.1 & 15.1 Hz,lH), 3.934 (s3H,0— 
CH3), 4.614 (d of U=5.6 & 14.2 Hz,lH,N— CH), 6.633 Qx. 

i dJ==4.5Hz,lHJra), 7.099 {d<^U=*1.2& 7.4 Hz,lH), 7.230 
(dj^7.9 Hz,2H), 7327 (tj«7.7 Hz,lH). 
Preparation of (R)-l^,3.4-Tctrahydro-N-propyl-3- 
quinolinamine monohydrochkxide (3b): 
Bocane mefliyl sulfide (IQM, 423 mL 0.425 moL) was 

> added to a solution <rf (R)-N-(l,23,4-Tetrahydro-l- 
methoxy-2'OXO-3H|uiJK^^)propaiianude (2b, 21SL9 g, 
85.7 mmol) in tetiafaydrtrfaraft (250 ml) with stirring at room 
temperature. The reaction was exothermic and an ice bath 
was used to control the reactioa. The mixtore was stirred at 
0* C for 30 minutes, at room ten^>erature ovenii^it, and 
then at reflux for 4 hoars. like mixture was cooled in ice, and 
water (50 ml) was carefuOy added dropwise. When the 
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additioa was con4>lcte. 10% HO was added dropwise uodl 
the mixture was acidic by pH paper. The mixture was stirred 
at room temperature for 1 hour and at ref ux for 1 hour. The 
mixture was washed widi peotane and filtered. The filtrate 
was basificd with 15% sodium hydroxide and extracted wiA 
diethylether. The aqueous layer was saturated with sodium 
diloride and extracted twice with diethyle&er. The com- 
bined ether extracts were dried (MgS04), and the solvent 
was removed under vacuum to leave an oil (14.8 g* 91%). A 
$a!X9>le (1.0 g) was purified via gravity chromatography 
(70-230 mesh silica gel 90 g; 3% methanol 0J% NH4OH. 
CHQ3) to give the title con^xMnd as a colorless <a1. 

NMR (CDQa, TMS) S0.924 (U=7.4 H23H,CH3). 1.518 
(scxtctJ=7.4 Hz3H). 2.641-2.711 (mJH), 2.965 (ddj=4.0 
& 14.7 HzJH), 3.048-3.131 (m^ZH), 3361-3.432 (m,lH), : 
3.825 (br. s, IH), 6.488 (dj»7.9 Hz,lH), 6.626 (d <rf tJ=1.0 
& 7.4 HzJH), 6.951-7.002 (mu2H). 

The con^KJund (0.85 g, 4.47 mniol) was combined with a 
solution of trime&)1silyl ddcride (0.57 ml 4.49 mnx^) in 
mcthan<^. The solvent was removed under vacuum to kave t 
a solid, whi<± was crystallized twice from methanol/ 
diethylether to give the hydrochloride salt of the title com- 
pound (3b) as off-white crystals (m-p. 185*-192° C). [a]^ 
+12* {CH3OH, 25** C, 0=0.8073). 

NMR (CD3OD, TMS) 51.038 (tj=7.4 Hz^ILCHj), 2 
1.705-1.833 (mJZH^Hopyl N— C— CHj). 2.986 (ddJ^3 & 
na H2.IH), 3.065-3.120 (m^H^— CH2), 3.265-3342 
(m.lH). 3.436-3.572 (m,2H), 3.734-3.800 (m,lH), 
6.731-6.805 (ncUH). 7.037-7.084 (m.2H). 
Prq>arati<» of (R)-N-Propyl-N-[3-{(l-triflu<xmcthylacctyl) 3 
- 1 J3 .4-tetrahydroquinolinyl)]trifluoromcthylacetamidc 
(4b): 

A solution of (R)-l,23,4-tetrahydro-N-propyl-3- 
quinolinamine (3b. 14.73 g, 77.4 mmol) in tetrahydrofuran 
(50 mi) was cooled in ice and trifluoroacetic anhydride (40.6 3 
g. 0.193 mol) was added dsopwisc. When the addition was 
coxt^lete. the cdd bath was renooved, and the mixture was 
sthxed overnight at room temperature. Water (75 ml) was 
added, and sodium t&caibonate was added pcHtionwise until 
the mixture was basic to litmus. The mixture was extracted « 
three dmes witii diediylether, and the conibined extracts 
were washed with saturated sodium bicarbonate solution and 
brine. The sc^ution was dried (MgS04)« and the solvent was 
removed under vacuum to leave an amber oil (28.4 g). A 
san^le (0.87 g) was purified via flash diromatography 4: 
(230-400 mesh silica gd, 5-6% ethyl acetate in hexane) to 
give a colcHiess oil whidt was crystallized &om hexane to 
give &e title coir^Kxmd (4b) as ocdoriess oystals (0.61 g« 
m.p. 77'-79^ C). 

NMR (CDQa, TMS) 50.897-0,985 (m3H,propyl CH3), 5C 
1.706 (sexteta=7.7 HzaH^Jiopyl N— C— CHJ, 2.85-3.69 
(m,4H), 3.69-438 (nu2.6H), 4,500 (quintet,0.4H), 
7.15-7.40 (m3.6H), 7,726 (br. s,0.4H), 

[a]^8* (25* C, CHCI3, c«1.0067). 
Preparation of (R)-N.Propyl-N.[3-(1.2,3,4- 5t 
tctcafaydroquinQKnyi)]triflucgDme<faylarctamide (5b): 

A solution of N-Propyi-N-(3-((l-trifiuoniietfaylaicetyi)-U 
23*4-tetrahydroquinolinyl)]trifiuoromelhylacetamide (4b, 
27.64 g, 723 mmol) in tetrabydrofuran (200 ml) was cooled 
in ice, and a solution of potassium hydroxide (45.6% in 6C 
water, 6.07 ml 723 mmol) was added. The mixture was 
stirred at 0* C for 15 minutes and at room temperature for 
30 minutes. The mixture was diluted with diethyiedier, and 
the layers were separated. The aqueous layer was extracted 
with diethylether, and the OHnbined oiganic extracts were 65 
washed with Ixine and <hied (MgS04). The sclent was 
removed under vacuum to leave an oil (21.4 g). Purificatiott 
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by flash cfaronuaography (23(M00 mesh silica gel; 10% 
ethyl acetate in hcxaae) gave a ycUow oO (16.68 g, 81% 
yield). A sample (0.7S g) was rechromatogr]q}hed using the 
same conditions to give an oil which crystallized (0.66 g). 

5 Crystallization from hexane gave the title compound (5b) as 
coloriess crystals (0.54 g; m.p. 68''-69* C). 

NMR (CDQa, TMS) 50.883-0.946 (m3H4)ropyl CH^% 
L58-1.T7 (m^H^jH-opyl CH^) 2.83-2.95 (nulH). 

3.104-3.483 (m,4.5H). 3.708 (tj=10.4 H2,0.5H), 3.893 (te. 

10 sJSrH).4.16-4.28 & 432-4.46 (m^lHJ^— CH), 6.546 (tj= 
6.9 Hz,lH). 6.647-6.725 (m.lH), 6.965-7.063 (nUH), 

[al^2** (25* C» CH3OH, €==0.9991). 
Preparation of (R).N-Propyl-N-[3-( 1-(N- 
methoxy aminocarbonyl)- 1 ,23 ,4- tctrahydroquinolinyl) ] 

15 trij9u<^methylacetamide (6b): 

A solution of phosgene (1.93M in tc^ene. 10.4 mU 20.0 
nuxK^) in dry t^rahydrofuran (50 ml) was cooled in ice and 
a solution of N-Ptop5d-N-I3-(l*23,4-tctrahydroquinolinyl)] 
trifluOTomcthyUcctamidc (5b, 5.73 g, 20.0 mmol) and tri- 

» ethylamine (2.03 g, 20.1 mniol) in dry tetrahydrcfuran (50 
mi) was added over 5 ndnutes. The mixture was stirred in ice 
for 30 minutes, and metboxylamine hydrocfal<^de (3.34 g, 
40.0 mmol) and tiiediylamiae (4.06 g, 40.2 nmiol) were 
added. The mixture was stirred at room temperature for 24 

:5 hours, diluted with dietfayiether and washed with water, 
twice widi 10% hydrochJoric add solution, saturated sodium 
bicarbonate solution and brine. The s<dution was dried 
(MgSOJ^ and the solvent was removed under vaoium to 
leave an oil (7.88 g). Punficadon by flash chromatogra^y 

0 (230-400 mtesh silica gel; 40% ethyl acetate in hexane) gave 
the title compound (6b) as an oil (6.25 g). 

NMR (CIXlj, TMS) 50.89^.969 (mJU^opyl CH3), 
1.62-1.83 (m^H.propyl N— C— CHj), 2.849-3.074 
(m,4H), 3.774 (s3,0— CH3). 3,623-3,880 (m,1.5H), 

5 4.089-4.154 (m.0.5H), 4303-4398 (m,lH), 7.121-7382 
(m.4H), 7.794 & 7.858 (two saHJ^JH). 

(25* C, CBd^. c=1.0139). 
Pr<5>aration of (R)-5-N-(N-Propy!trifluoromethylacetamido) 
- 1 -mcthoxy-5,6-dihydro-4H-imidazo[4^ 4 -ij]qmnolin-2 

3 (lH)-one (7b): 

A solution of (R)-N-Propyl-N-[3-(l-(N- 
methoxyaminocarbonyl)-l,23,4-tetrahydroquinolinyl)l 
trifiuofomethylacetamide (6b. 5.92 g. 16.5 mm<^) in chlo- 
rofcxm (80 ml) was degassed with argon and heated to hear 

s reflux on the steam bath. &is(triflu<voacetoxy)iodob«izene 
(8.50 g, 19.8 mmol) was added podionwise. The reaction 
was exothermic. Aft^ the addition was conq^ete, the solu- 
tion was stirred at reflux for 5 minutes. The reaction mixture 
was cooled, dihited with pentane, and washed twice with 

) saturated sodium btcarbonale solution and once with brine. 
The solution was dried (MgSO^), and the solvent was 
raiMved imder vacuum to leave an oil (9.2 g). Purification 
by flash chromatography (230-400 mesh sUica gel; 30% 
^yl acetate in hexane) gave &e title oon^xxmd (7b) as an 

1 ante oil (3.75 g, 61% yield). 

NMR (CDCI3, TMS) 50.91S-0.967 (m3H4)ropyl CHJ, 
1.60-1,87 (m,2H4ropyl N--C— CHj), 2.91-3,08 (m,lH), 
3.16-3,42 {m,2H), 3.63-3.79 (m^lH), 4.089 & 4.101 (two 
s3H,0— CH3), 3.97-4,26 (mX6K). 4.42-4,56 (m,0.4H), 
i 6.884-7.097 (m,4H). 
Preparation of (R)-54*ropylamino-l-m[^oxy-5,6-dihydro- 
4H-iiiiidazo[44,l-ijlq«inoOn-2(lH)-one (8b): 

A solution of(R)-5-N.(N- 

Pr<^hrifiuoronkediyiacetainido)- l-methoxy-5,6-dihydro- 
4H-imida2o[444-ijjqQinclin-2(lH>one (7b, 3.50 g, 9.79 
mmoi) in methanol (30 ml) and water (5 ml) was oookd in 
ioe and potassium l^droxide (45.6% in water, 1.0 inL 11.9 
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mmol) was added The mixture was stirred at 0*^ C. for 1 
hour and at room temperature fctf 18 hours. The solvent was 
coQceotrated under vacuum* and the residue was partitioned 
between water and dicthylethcr. The aqueous layer was 
saturated with sodium chloride and extracted again with 
dicthylethcr. The cond>ined organic extract was dried 
(MgSO^), and the solvent was removed under vacuum to 
leave an oil (2.43 g). Purification by flash chromatography 
(230-400 mesh silica gel; ethyl aceutc to 20% ictrahydro- 
furan in ethyl acetate) gave the title compound (Sb) as a solid 
(1.79 g. 69% yield). 

NMR (CDQa, TMS) 60,927 (tj=7.4 HzJH^pcopyl CHj), 
1.112 (br. sJH^), 1.507 (scxtetj=7.3 H2,2H.prof)y 
N-^--CHj), 2.629^2.804 (mu3H), 3.062 (ddj=4.2 & 16.0 
Hz, IH), 3.291 (bcptet.i=4.0 Hz.1H^-<:H). 3.557 (ddo= 
7.7 & 12.2 Hz,lH), 4.066^.156 (m,lH), 4.088 (s3H,0— 
CHj), 6,887 (dj=7.4 Hz,IH), 6.961 (dj«7J Hz.IH), 7.(B6 
(t,>=7.5 HzJH). 

A san^k was dissolved in diethylether and excess ethe- 
real hy(^ochl(Hic acid was added. The {Hredpitate was : 
filtered, washed well with diethyl^cr. and crystallized £rom 
m^hanoi/diethylether to give the hydrochloride salt <^ &e 
title conqwund (8b) as a yellow soUd (m-p. 229* C. dec). 

la]a^3V (25* C, CH3OH, c=i,1099). 

EXAMPLE4 

(R)-5-Di|aopylamino- l-methQxy-5,6-dihydro-4H- 
imidazo{4*5,l-ij]quinolin-2(lH)-<Hie (9b) 

Following the procedure of Exan^le 3. a mixture of 3 
(R)-5-Propylamino- l-methoxy-5,6-dihydro-4H-imida2<^4, 
5a-ij]quinolin-2(lH)-one (8b, 0.93 g3.56 mmol), 
1-iodcpropane (3.05 g, 17.9 namoi), and potassium carbon- 
ate ( 1.97 g. 143 mmc4) in acetonitrile (25 ml) was heated at 
reflux undor nitrogen for 17 hours. l-Iodopropane (3.05 g. 3 
17.9 mmol) was again added, and the mixture was refluxed 
foe an add^onal 5 hours. The solvent was removed under 
vaoium. and the mixture was diluted wi& water and 
detracted twice with diethylether. The organic extract was 
washed with brine and dried (MgS04). The solvent was 4, 
removed under vacuum to leave an aniber oiL Purification 
by flash chromatc^yaphy (230-^WO mesh silica gd; 10-25% 
^yi acetate in bexanc) gave the title conqxHmd (9b) as an 
amber <h1 (0.87 g. 90% yield). 

NMR (CDQa, TMS) S0.894 (t j=73 Hz,6H4Hx^yl CHa), 4 
1.456 (sextetj=73 Hz,4H,propyl N— C— CHj). 2,524 (m,8 
lines.4H.propyl N— CHj), 2.823-2.975 (maH), 3.277 
(h€i>tetj=5.1 H2.IH), 3.435 (t.j=li.4 hz,lH), 4.076 (s3H. 
O--CH3). 4.168 (dd,>4,l & 11.5 H2,1H), 6.883 (dj=7.6 
Hz,lH), 6.942 (d^7.5 Hz,lH), 7.021 (tj=:7.6 Hz^lH). 

The compound was dissolved in diethylethec and excess 
ethereal hydrochloric add was added. The pcedi^tate was 
Altered, washed with die&ylether. and crystalUzed firom 
methanol/diethyletho to give the hydrochloride salt of the 
title conqxxmd (9b) as an off-white soM (1.12 g. in.p, 5 
175^-176* C). 

[al^B* (25* C, CH3OH. c=l,0682). 

EXAMPLES 

{R)-5-Methyiamino- l-methoxy-5,6-dihydro^H- ^ 
imidazo[4Ja-ij]quinolin-2(lH)-one (8a) (Sdi^ie 
2: Alternative Method of Exan^le 1) 

Preparation of (R)-2-(Methoxycarbonylamino)-3- 
phenylpropanoic add (2): ^ 

A solution of D^^nylalanine (25.00 g, 0.151 mol) and 
sodium hydroxide (6,05 g. 0.151 mol) in water (170 ml) and 
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tctrahydrcrfurtn (225 ml) was cooled to -15* C, tnd « 
solution of methyl chlorofonnatc (18.6 g, 0.197 mol) in 
tctrahydrofuran (50 ml) was added dropwisc. When the 
addition was -half complete, a solution of sodium hydroxide 

5 (9.10 g, 0.227 mol) in water (20 ml) was also added 
dropwise. When the additions were conaplete. the mixture 
was stirred at room temperature for an additonal 2 hours and 
acid fixed with 10% hydrochloric acid. The add was 
extracted twice with diethylethcr, and the extracts were 

10 washed with banc and dried (MgS04). The solvent was 
removed under vacuum to leave a clear oil (383S g). HPLC 
6.01 min (78.9%), 732 min (5.0%). 8^9 min (10.8%), 8.42 
min (0.5%). 9.95 min (1.2%), 10.27 min (2.8%). 11.92 min 
(0,7%). 

15 Preparation of (R)-N-Metiioxy-2-(mcthoxycart>CHiylamino> 
3-phenylpropanamide (3): 

A solution ci sodium carbonate (10.20 g, 96.2 mmol) in 
water (170 ml) was added to a solution of tiie acid (*^.148 
m<A) in m^ylcne chloride. Mcthoxylaminc hydrochloride 
» (14.2 g, 0.170 mol) and l-(3-dimethylaminof^yl)-3- 
ethylcarbodiimidc (31.21 g, 0.163 mol) were added, and the 
mixture was stirred at rocan temperature for 22 hotffs. The 
mixture was diluted with tetrahydr<rfuran (to dissolve the 
precipitate) and the layers were sepratcd. The aqueous layer 
t5 was extracted with 1:1 tctrahydrofiiran/diethyiethcr, and the 
combined organic extracts were washed with 10% hydro- 
chloric acid solution and saturated sodium bicarbonate 
solution, and the solution was dried (MgS04). The solvent 
was removed under vacuum to leave a white solid (34.2 g). 
o Crystallization frcxn ediyl acetate gave colodess crystals 
(2Z6 g. m.p. 154^-155* C). 

[a]£^5° (25* C, CJHjOH. 1.0450). 
Preparation of Methyl {R)-N-(l,2J.4-Tetrahydro-l- 
methoxy-2-oxo-3-quinolinyl)carbamate (4): 
5 A suspension of (R)-N-Methoxy-2- 
(mcthoxycaibonylamino)-3-phenylpr<^)anamide (11.25 g, 
44.6 mmol) in 1.2-dichloroettiane(i70ml) was cocked in ice 
and trifiuoroacctic acid (925 ml, 13.7 g, 0.120 moi) was 
added. Bis(trifiu<»x>acetoxy)iodoben2ene (19.78 g. 0-046 
0 moL) was added portionwise over 10 min at 0* C. and the 
mixture was stirred at the same temperature for 1 hour. The 
mixture was washed witii 10% sodium carbonate solution 
and dried (MgSO*). The solvent was removed under vacuum 
to leave an amber oH (19,58 g). Purification by flash chro- 
5 matc^raf^y (230-400 mesh silica geL 40-50% elhyl acetate 
in hcxane) gave an amber oil which solidified (9.45 g. 85% 
yield). A sanq)lc (U g) was crystallized from cOxyi acetate^ 
hexane to give wliitc crystals (136 g, m.p. 11T'-119*' C). 
[a3z>=+34^ (25*=* C, CH^OH, 0.9279). 
3 Preparation of (R)-3-Methylamiao-l, 2,3,4- 
tetrahydroquindine maleate (5): 

A solution of (R)-N-{W3,4-T5trahydro-l-mc^xy-2- 
oxo-3-quinolinyl)carbamate (7.27 g, 29.1 mmoi) in dry 
tetrahydrofuran (100 ml) was cooled in a water balh (-10** 
5 C), and boron dimethylsulfide convex (lO.OM. 17^ mL 
6.0 eq) was added. The mixture was stirred in the water bath 
for 1 hour and at room tenq)era&2re for 1.5 hours. The 
mixture was heated at reSux on ttie steam balh for 30 hours, 
cooled in ice, and 10% hydrochloic add (40 ml) was added 
) dropwize. The mixture was refluxed on the steam btlh for 
1.5 hours, cooled in ice, and basified with 45% potassium 
hydroxide. The niixture was extracted twice with 
diediyletfaer, and the combined extracts were wa^ied with 
brine and dried (MgSOJ. The s<dveat was removed under 
J vacuum to leave a dear oil 4.89 g. The compound (0.029 
md) was combined wi& nudeic add (338 g, Ol029 nod), 
and die mixture was crystallized from methanonal/ 
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diechylether to give the tttk conqxHind as off-white crystals 
(5.77 g, 71% yield. VPC shows 5.451 min (100%)), A 
sample (1.0 g) was rccrystailizcd from methanol/ 
diethylcther to give a colorless solid (m.p. 173.5*- 175 C). 
Preparation of (R>Metftyl-(i.23.4-tctrahydrx>-3-quinolinyl) 3 
carbamic add, phenylmcthyl ester (6): 

A solution of (R)-K23.4-tetrahydro-N-mcthyl-3- 
quinolinamine (6.00 g, 3L5 mmol) and tricthylaminc (4.8 g, 
47.4 mmol) in chlorofOTm (200 ml) was cooled to -30* C, 
and a solution of benzyl chlor<rfcMmatc (5.68 g, ^% pure, 

31.6 mmol) in chlorofonn (50 ml) was added dropwisc. The 
mixture was stirred at -30* C to 0* C. for 2 hours, and 10% 
sodium carbonate sc^ution (100 ml) was added, the mixture 
was stiired at room ten^^erature for 1 hour, diluted with 
pentanc and diethylcther, and the layers were separated. The 
aqueous layer was extracted witti diediylether, and the 
combined organic extracts were washed with brine and dried 
(MgSO*). The solv^ was removed under vacuum to leave 
an oil (10.91 g). Purification by flash diromatogr^y 
(230-400 mc^ siHca gel; 4:1 hexane/ethyl acetate) gave an ^ 
cal (7.53 g, 81% yield). A san^e (0.57 g) was oystaflizcd 
from tfbyi acctatc/hexane to give v^te crystals (0.42 g, 
m.p. 78.5^-80** C), [a]i,=>-47* (25* C, CH3OH, 0.8166). 
Preparation of (R)-Methyl-[U2,3,4-tetrahydro-i-[ ^ 
(methoxyamino)cartx)nyl]-3-<juinolinyl]carbamic acid, phe- 
nylmethyl ester (7): 

A solution of (R)-methyl-( 1,2,3, 4-tetrafaydro-3- 
quiiiolinyi)carbamic acid, phenylmethyl ester (3,81 g. 12,86 
mmol) and tciethylamine (3.9 g, 39 mmol) in dry tctrahy- 3^ 
drofuran (50 ml) was rapidly added with stirring to a 
solution of phosgene (1.93M in toluene) in tetrahydrofuran 
(100 ml) at 0* C The cold bath was removed, and the 
mixture was stirred for 1.25 hours. Mcthoxylamine (2.15 g, 

25 .7 mmol) and triethyiamine (7.9 g. 78 mmol) woe added, 35 
and the mixdire was stirred at room tenq>eracure for 3 days. 
The mixture was diluted with dicthyiedscr and washed with 
water and brine. The solution was dried (MgS04), and (he 
solvent was removed under vacuum to leave an o0 (5.13 
g,>100%) which was sufficiently pure for the next step. A ^ 
san)$)le (0,91 g) was purified via flash dm>matogr^y 
(230-400 mesh silica gel; 50% ethyl acctatc/hcxanc) to give 
an oil. [a]ir^38* (25^ C. CH3OH. 0.9805). as spec. m+ at 
m/z 369. Strongest peaks at m/z 43, 65, 91, 118, 130, 158, 
173204. Exact niass calcd. for C^^^O^: 369.1688, 
Fbund: 369.1682. 

Preparation of Me&yH12*5,6-tetrahydro-l-methoxy-2- 
oxo-4H-imida2o(4,5, l-ij]quinoliny l-5-yl)carbamic add, 
phenylm^yl ester (8): 

A solution of (R)-Methyl-[l,2,3.4-tetrahydro-l-[ 50 
(methoxyamino)carbonyl]-3-quinoiinyl]carbamic add, phe- 
nylmethyl ester (7.26 g, 19.7 mmol) in ddoroform (150 ml) 
was degassed with argon, and the mixture was coded to -5* 
C, in an ice-salt bath. Bis(trifiuoroacetoxy)iodob«iz^e 
(10, 14 g, 23.6 mmol) was added, and the mixture was sdtred 55 
at -5"" to O"" C. for 4 hours and at room ten4>eratuFe for 2 
hours and was stored at -15"* C. ovcniight The mixture was 
washed wilh 10% sodiam cartxxiate solidion, and the acpne- 
ous washings wm bade extracted with dietfayletbez: 
combined ccganics were <kied(MgS04), and die solvent was tio 
removed unda vacuum to leave a brown oil (10.7 g). 
Purification by flash dircxnatogra^)hy (230-400 mesh siMca 
geL 50% eth^ acetate in hexane) gave an amber oil wbkh 
slowdy solidified (5.67 g, 78%). A sample (0.54 g) was 
crystallized from ethyl acetate/bexane to give off-wl&le 6S 
crystals (0,41 g. m.p. 105*-106.5** C), lal^f^*" (25* C 
CH3OH, 0.7311), 
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Preparation of (R)-5.6-Dihydro-l-mcthoxy-5- 
(metfayiaminoHH-imicU2o{4^a-ij]quinolin-2-one (8a) 

Selective hydrogcnation: 

A mixture of inethyK1^.6-tetrahy<iro-l-mcthoxy-2- 
oxo-4H-imidazo[4,5.1-ij]quinolinyl-5-yl)carbamic acid 
phcnylmcthyl ester (1.4S g. 4,03 mmol) and 10% palladium 
on carbon (0.25 g) in absolute ethanol (100 ml) was stirred 
under one atmosphere <rf hydrogen. After taking up one 
equivalent of hydrogen, the mixture was filtered through 
celite, and the solvent was removed under vacuum to leave 
an oil. 

Preparation of (R)-5,6-I>ihydro-5-(methylamino)-4H- 
imida2o[4J,l-ij]quinoiin-2(lH)-one, monohydroehloridc 
(Not a con^)Ound of the sobjcct invention, disclosed in \3S, 
Pat No. 5^3,975: 

Exhaustive hydrogenation: 

A mixture of methyHl-2*5,6-tetrahydn>-l-mcthoxy-2- 
oxo-4H-imidazo{4,5 , 1 -ijjquinoliny l-5-yl)carbamic acid 
phenylmetiiyl ester (1.48 g. 4.(B mmol) and 20% palladinm 
hydroxide on carbon (OJO g) in absolute ethane^ (100 ml) 
was shafaen in a Parr apparatus with an initial hydrogen 
pressure of 50 psi for 17 hours. The mixture was filtered 
through cdite, and the solvent was removed under vacuum 
to leave an oil (0.86 g). The compound was dissolved in 
methanol, and excess ethereal hydrochloric acid was addcd- 
The mixture was dOuted with die&ylcthcr, and the precipi- 
tate was filtered and crystallized fr(xn methanol/die&ylethcr 
to give an off-white sdid(0.61 g. 63% yield, m.p. 3 W-3 11° 
C). la]^30^ (25° C, CH3OH, 1.0182). 

SCHEMEl 



O 

ii 




oca 



^.R = CH2CBb 



H 

! 




(CFjCOiiO 



I 

H 



3«.R=CH3 
3V.R-CHtCm«CHs 



15 

-continued 
SCHEME 1 
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-continued 
SCHEME 1 
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What is claimed is: . ^ , 

1. A compouDd of Ihc following structural fOTmua: 




and phannaceutically accq>tablc salts thereof wherein, 
Ri and Rj are independently hydrogen, Cj^ aU^rl or Rj 

and R2 arc joined to fcim pyrrolidine, pipcridine, 

morphollne or imidazc^e; 
X is OCH3, SOjR^, SO2CF3 or CN; 
Rj is Ci^ al^l a C5.10 aromatic ring (optionally 

substituted wi& a halogen, hydroxyl ot C^^ aikyl 

(optionally substituted with halogen or hydroxyl); and 
y is hydrogen, O, Br, F, CN, CONR.Rj, CF3, OCH3, 

SO2NR1R2. , 

2. The conq>ound of daim 1 wherein Ri and Rj arc escb 

propyL 

3. The coir^x)und of daim 1 wherein R^ and R2 are cacti 
m^yL , 

4. The conqxjund d claim 1 wherein X is — OCH3. 

5. The compound of claim 1 whadn Y is hydrogen. 

6. The compound <rf claim 1 whidi is 

a) (R)-5-Methylamino-l-mcthoxy-5,6-dihydro-4H- 

* imida2o[4^,l-ij]-quinolin-2( lH)-one. 

b) (R)-5-Dimethyiamino-l-methoxy-5.6-dihydro-4H- 
imidazo[4,5 , l-ij]-quinolin-2( lH)-one, 

c) (R)-5-Propylamino-i-methoxy-5,6-dihydro-4H- 
imidazo[4,5,l-ij]-quinolin-2(lH)-onc, or 

* d) (R)-5-I>ipropylamino-l-mcthoxy-5,6-dihydro-4H- 

imida2o[4^,l-ij]-quin<to-2(lH)-one, 

7. A method for treating anxiolylic disorders in animal ot 
human hosts conq>rising the administratioo of a pharmaceu- 
tically effective amount of a c<Hnpound of Formula I as set 

* forth in claim 1. 

8. The method of claim 7 i«4icrcin said con^xxind is ocally 
administered in an amount of from about 10 mg to about 
1200 mg per day. 



* ♦ * * * 




^ 9. fRV3-Methvlamino-l-23.4-tetrahvdroaumoliiie maleate. 

^ 10. (RVMethvl-a,2.3.4-tetrahvdro-3-quinolmvD carbamic acid, phenvlmethyl ester. 

Jll. (llVMe1hvl-rL23.4-tetrahvdro-l-rrmetfaoxvainino)c^^ acid, 
phenvknethvl ester. 

^ 12. Methvl-f 1 ,2.5.64etrahvdro4-metfaoxv-2-oxo-4H-iimdaz Qr4.5.14i1quinolin^ 
yPcarbamic acid, phenvlmethyl ester. 
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